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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projector usable for both 
an application that the reproduction of colors is regarded 
important, and an application that the quantity of light is regarded 
important, corresponding to the selection of a user. 
SOLUTION: This projector has a converting means for converting 
an input signal to driving signals of the respective colors of red, 
green and blue, three liquid crystal elements 21, 22 and 23 to be 
driven by the driving signals of the respective colors converted by 
the converting means, and a synthesizing means for decomposing 
light flux emitted from a metal halide lamp 12 into light flux of three 
colors of red, green and blue, modulating the decomposed light flux 
of respective colors through the correspondent liquid crystal 
elements 21, 22 and 23 and synthesizing the modulated light flux of 
the respective colors. In this case, the projector has a notch filter 
31 for removing the prescribed spectrum of the light flux emitted 
by the metal halide lamp 12 and an inserting/ ejecting means for 
inserting the notch filter 31 into an optical path and ejecting it. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conversion means to change an input signal into the driving signal of each color of red, green, and 
blue, Three liquid crystal devices driven with tiie driving signal of each color changed by said conversion 
means, In the projector which has a synthetic means to decompose into the flux of light of three colors, red, 
green, and blue, the flux of light which emits Ught from a lamp, to modulate the flux of light of each 
decomposed color by said liquid crystal device corresponding to each color, and to compound the flux of light 
of each of said modulated color The projector characterized by having the notch filter which removes the 
predetermined spectrum of the flux of light with which said lamp emits light, and an ihsertion-and-detachment 
means to insert [ notch filter / said ] in an optical path. 

[Claim 2] Said insertion-and-detachment means is a projector which removes said notch filter out of an optical 
path when said input signal is an RGB code in claim 1 , and is characterized by inserting said notch filter into an 
optical path when said input signal is a video signal. 

[Claim 3] It is the projector characterized by setting to claim 1 , for said insertion-and-detachment means 
removing said notch filter out of an optical path when the color gradation of said input signal is under a 
predetermined value, and inserting said notch filter into an optical path when said color gradation is beyond a 

predetermined value. 

[Claim 4] It is the projector characterized by inserting in the optical path before decomposing into the flux of 
light of three colors, red, green, and blue, the flux of light to which said notch filter emits light from said lamp 
in claim 1 thru/or 3. 

[Claim 5] It is green or the projector characterized by inserting in a red optical path after decomposing into the 
flux of light of three colors, red, green, and blue, the flux of light to which said notch filter emits light from said 
lamp in claim 1 thru/or 3. 

[Claim 6] It is the projector characterized by said lamp being a metal halide lamp in claim 1 thru/or 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector which decomposes into the flux of light of three 
colors, red, green, and blue, the flux of light which emits light from a lamp, modulates the flux of light of each 
decomposed color by the liquid crystal device corresponding to each color, and compounds and projects the 
flux of light of each modulated color. 
[0002] 

[Description of the Prior Art] Drawin g 6 shows an example of the configuration of the conventional projector 

100. It is reflected by the reflector 13, and the flux of light which emitted light with the metal halide lamp 12 in 

a case 101 tums into the flux of light LI, and carries out incidence to the color-separation mirrors 1 and 2 A and 

2B. The flux of light LI is divided into the flux of light L2 containing green and red, and the blue flux of light 

L3 by the color-separation mirrors 1 and 2A and 2B. It is reflected by the mirror 15 and incidence of the flux of 

light L2 containing green and red is carried out to the color-separation mirror 16. The color-separation mirror 16 

divides the flux of light L2 into the green flux of light L4 and the red flux of light L5. 

[0003] It is reflected by the mirror 14 and the blue flxix of light L3 irradiates the reflective mold liquid crystal 

device 23 through a polarization beam splitter 17 (B). Similarly, the green flux of light L4 irradiates the 

reflective mold liquid crystal device 21 through a polarization beam splitter 17 (G), and the red flux of light L5 

irradiates the reflective mold liquid crystal device 22 through a polarization beam splitter 17 (R). 

[0004] The flux of lights L5, L4, and L3 of each color of the red modulated and reflected by the reflective mold 

liquid crystal devices 22, 21 , and 23, green, and blue are compounded by the color composition prism 18, and 

are projected on a screen etc. with the projection lens 1 9. 

[0005] 

[Problem(s) to be Solved by the Invention] Drawing 7 shows the spectral characteristic of a metal halide lamp. 
Although several places or a strong line spectrum light is contained in the light which emits light from a metal 
halide lamp, while wavelength is about 400nm - 480nm, the light with the peak of energy is used as blue glow. 
Moreover, while wavelength is about 490nm - 550nm, the light with the peak of energy is used as green light, 
and while wavelength is about 620nm - 700nm, light is used as a red light in the peak of energy. 
[0006] On the other hand, the light which has the peak of energy near the wavelength of 580nm is yellow light 
or orange light, and has a bad influence on the color reproduction of the projection image projected by the 
projector. If this light carries out incidence to the liquid crystal device for red and is specifically projected on a 
screen with red light, the projection image which should be red essentially will become orange. Moreover, if 
this light carries out incidence to the liquid crystal device for green and is projected on a screen with green light, 
the projection image which should be green essentially will become yellowish green. For this reason, when 
thinking as important the color reproduction of the projection image projected by the projector, the light which 
has the peak of energy near the wavelength of 580nm among the light which emits li^t from a metal halide 
lamp must be removed. 

[0007] However, if color reproduction is thought as important and the strong line spectrum of the energy near 
the wavelength of 580nm is removed, the overall quantity of light of the light projected by the projector will 
fall, and a projection image will become dark. Especially when using a projector for the presentation which 
projects the image of a personal computer, the brightness of a projection image is called for rather than color 
reproduction in many cases. For this reason, the conventional projector did not obtain one of the configuration 
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fake colanders of whether it is made the configuration which thought color reproduction as important, or to 
make it the configuration which thought the quantity of light as important. 

[0008] Then, this invention aims at offering an usable projector also for the application which thinks the 
quantity of light as important by a user's selection also for the application which thinks color reproduction as 
important. 

[0009] Moreover, this invention chooses automatically whether color reproduction is thought as important or 
the quantity of light is thought as important according to the gestalt of an input signal, and aims at offering the 
projector which can mitigate a user's burden. 
[0010] 

[Means for Solving the Problem] A conversion means by which the above-mentioned purpose changes an input 
signal into the driving signal of each color of red, green, and blue. Three liquid crystal devices driven with the 
driving signal of each color changed by said conversion means, In the projector which has a synthetic means to 
decompose into the flux of light of three colors, red, green, and blue, the flux of light which emits light from a 
lamp, to modulate the flux of light of each decomposed color by said liquid crystal device corresponding to 
each color, and to compound the flux of light of each of said modulated color It is attained by offering the 
projector characterized by having the notch filter which removes the predetermined spectrum of the flux of light 
with which said lamp emits light, and an insertion-and-detachment means to insert [ notch filter / said ] in an 
optical path. 

[001 1] The projector of this invention can choose freely whether color reproduction is thought as important or 
the quantity of light is thought as important by the class of the environment which uses a projector, and image 
to project, liking of a user, etc. by having the notch filter which removes the spectrum which has a bad influence 
on the color reproduction of a projection image, and establishing an insertion-and-detachment means to insert 
[ notch filter ] in an optical patii fUrther. 

[0012] Moreover, said insertion-and-detachment means of the projector of this invention removes said notch 
filter out of an optical path, when said input signal is an RGB code, and when said input signal is a video signal, 
it is characterized by inserting said notch filter into an optical path. 

[0013] According to this invention, when an RGB code is inputted into a projector from a personal computer 
etc., greater importance is attached than to color reproduction to the quantity of light, and a notch filter is 
automatically removed from the inside of an optical path, on the other hand, when a video signal is inputted into 
a projector from a video tape recorder etc., rather than the quantity of light, color reproduction is thought as 
important and a notch filter is automatically inserted into an optical path. For this reason, it is chosen 
appropriately which shall be thought as important between color reproduction or the quantity of light according 
to the gestalt of an input signal, and it can mitigate a user's burden. 

[0014] Moreover, said insertion-and-detachment means of the projector of this invention removes said notch 
filter out of an optical path, when the color gradation of said input signal is under a predetermined value, and 
when said color gradation is beyond a predetermined value, it is characterized by inserting said notch filter into 
an optical path. 

[0015] According to this invention, an input signal does not ask an RGB code or a video signal, but chooses 
whether a notch filter is inserted into an optical path with the color gradation of an input signal. For this reason, 
since color reproduction is thought as important and a notch filter is automatically inserted into an optical path 
also when the image created with computer graphics and the image photoed with the digital camera are inputted 
in the form of an RGB code, a user's burden is mitigable while a more suitable projection image is acquired. 
[0016] Moreover, said notch filter of the projector of this invention is characterized by inserting in the optical 
path before decomposing into the flux of light of three colors, red, green, and blue, the flux of light which emits 
light from said lamp. 

[0017] Since a notch filter is installed near the metal halide lamp which is a source of luminescence according 
to this invention, the configuration of a liquid crystal device or other optical system is not affected, and the 
configuration of a projector can be simplified. 

[0018] Moreover, said notch filter of the projector of this invention is characterized by green or inserting in a 
red optical path, after decomposing into the flux of light of three colors, red, green, and blue, the flux of light 
which emits light from said lamp. 

[0019] Since according to this invention a notch filter is installed into the optical path of green or red and the 
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xj. light of other colors does not pass a notch filter, also when color reproduction is thought as important, a 
projection image bright as the minimum can be acquired for the fall of the overall quantity of light. 
[0020] 

[Embodiment of the Invention] Hereafter, the example of the gestalt of operation of this invention is explained 
according to a drawing. However, the example of a gestah of this operation does not limit the technical range of 
this invention. 

[0021] Drawing 1 shows the configuration of the 1st of the projector 100 of the gestalt of operation of this 
invention. The flux of light which emitted light with the metal halide lamp 12 in a case 101 tums into the flux of 
light LI with the flux of Ught reflected by the reflector 13, and passes the notch filter 31 it can insert [ notch 
filter ] in an optical path. A notch filter 31 is a filter which wavelength prevents [ filter ] passage of the light 
near about 580nm, and passes the light of other wavelength. Incidence of the flux of li^t LI which passed the 
notch filter 31 is carried out to the color-separation mirrors 1 and 2 A and 2B. 

[0022] A color-separation mirror reflects the light of a predetermined color, and makes the light of other colors 
penetrate. The color-separation mirror 1 reflects a blue light, and makes the light of other colors penetrate. 
Moreover, color-separation mirror 2A and 2B reflect the light of green and red, and make the li^t of other 
colors penetrate. Color-separation mirror 2A and 2B are divided into two, and are constituted in the shape of an 
X character with the color-separation mirror 1 . 

[0023] It separates into the flux of light L2 which contained green and red by color-separation mirror 2 A and 
2B, and it is reflected by the mirror 1 5 and the flux of light LI carries out incidence of the flux of light L2 to the 
color-separation mirror 16. The color-separation mirror 16 reflects a green light, and makes the light of other 
colors penetrate. For this reason, the flux of light L2 is divided into the green flux of light L4 and the red flux of 
light L5. On the other hand, since color-separation mirror 2B is penetrated and it is reflected by the color- 
separation mirror 1, the blue component of the flux of lights LI serves as the blue flux of light L3, and 
incidence of it is carried out to a mirror 14, and it is caudad reflected. 

[0024] The red flux of light L5 irradiates the reflective mold liquid crystal device 22 through the deviation beam 
splitter 17 (R). Similarly, the green flux of light L4 irradiates the reflective mold liquid crystal device 21 
tlirough the deviation beam splitter 17 (G), and the blue flux of light L3 irradiates the reflective mold liquid 
crystal device 23 through the deviation beam splitter 17 (B). 

[0025] The reflective mold liquid crystal device 22 is driven with the driving signal for red taken out fi-om the 
video signal or RGB code inputted into the signal input terminal mentioned later, and it is reflected while 
modulating the red flux of hght L5. Similarly, it drives with the driving signal for green, the green flux of light 
L4 is modulated, and it reflects, and the reflective mold liquid crystal device 21 is driven with the driving signal 
for blue, and the reflective mold liquid crystal device 23 modulates the blue flux of light L3, and reflects it. 
[0026] The flux of lights L5, L4, and L3 of each color of the red modulated and reflected by the reflective mold 
liquid crystal devices 22, 21 , and 23, green, and blue are compounded by the color composition prism 1 8, and 
are projected on a screen etc. with the projection lens 19. 

[0027] A notch filter 31 is a filter which does not make the light near [ which has a bad influence on the color 
reproduction of the projection image of a projector as mentioned above ] the wavelength of about 580nm 
penetrate, and is arranged possible [ insertion and detachment ] in the color-separation mirrors 1 and 2A and the 
optical path of the flux of light LI before 2B. 

[0028] For example, a user is installed in the outside of a case 101, he chooses whether the notch filter receipts- 
and-payments actuation means 41 , such as a switch and a carbon button, are operated, and a notch filter 31 is 
inserted into the optical path of the flux of Ught LI. The selection signal SI fi-om the notch filter receipts-and- 
payments actuation means 41 is inputted into motorised equipment 37. Motorised equipment 37 outputs a 
driving signal S2 to a motor 34, and inserts a notch filter 31 into the optical path of the flux of light LI, or 
removes it out of an optical path. 

[0029] Since it can insert [ notch filter / which removes the spectrum which has a bad influence on the color 
reproduction of a projection image by a user's selection ] in an optical path according to the gestalt of this 
operation, it can choose fi-eely whether color reproduction is thought as important or the quantity of light is 
thought as important by the class of the environment which uses a projector, and image to project, liking of a 
user, etc. 

[0030] Drawing 2 shows an example of the receipts-and-payments device of the notch filter of the gestalt of this 
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• operation. A notch filter 31 is dedicated to a frame 32, and is held. The fitting holes 51 and 52 are located in one 

side face of a frame 32, and it can slide in accordance with the guide shaft 33 inserted into it. As for the guide 
shaft 33, the both ends are fixed to the case 101 of a projector 100. 

[0031] A nut 36 is fixed to the side face of another side of a frame 32, and it engages with a feed screw 35, The 
lower limit of a feed screw 35 is combined with the motor shaft of a motor 34, and fitting of the rotation of the 
upper limit of a feed screw 35 is made free to the case 101 of a projector 100. And a notch filter 31 is arranged 
in the optical path of the flux of light LI at an optical path and a perpendicular, as shown in drawing 1 . 
[0032] If the motor shaft of a motor 34 rotates, a feed screw 35 will rotate and a frame 32 will move in the 
direction of an arrow head 50 in accordance with the guide shaft 33. That is, if a user chooses owner ** of a 
notch filter 31 with the notch filter receipts-and-payments actuation means 41, a notch filter 31 will be inserted 
into the optical path of the flux of light LI, and if non-** is chosen, it will be removed out of an optical path. 
[0033] In drawing 2 , although the notch filter 31 has structure which carries out parallel translation in the 
direction perpendicular to the optical path of the flux of light LI, it may rotate a notch filter 31 in a field 
perpendicular to the optical path of the flux of light LI, for example, and may insert a notch filter 31 into the 
optical path of the flux of light LI , or may remove it out of an optical path. Moreover, a notch filter 3 1 may be 
rotated centering on a shaft perpendicular to an optical path within the flux of light LI , and a notch filter 31 may 
be driven so that it may become at right angles to an optical path, and parallel, 
[0034] Drawing 3 shows the configuration of the 2nd of the projector of the gestalt of operation of this 
invention. Explanation of the part which is conmion in the gestalt of the 1st operation is omitted, and a different 
part is explained. 

[0035] A notch filter 31 is constituted so that it may insert in the optical path of the green flux of light L4. 
Although a notch filter 3 1 removes the light near [ which has a bad influence on color reproduction ] the 
wavelength of about 580nm, some amounts of transmitted lights of the light of the other wavelength may also 
be reduced. In that case, with the gestalt of the 1st operation, since the flux of light of all the colors of red [ red ] 
to make it decreasing originally, green, and blue passes a notch filter 31, the overall quantity of light which 
determines the brightness of a projection image will be reduced. 

[0036] The metal halide lamp 12 to be used has the spectral characteristic as shown in drawing 7 , and the 
gestalt of the 2nd operation is adopted when the green luminous energy near the wavelength of about 530nm is 
large enough. Since a notch filter 31 is inserted into the optical path of the green flux of light L4 with the gestalt 
of the 2nd operation, there is little effect of a fall of the quantity of light of a large green light of energy. 
Moreover, to the blue flux of light L3 and the blue and red flux of light L5, there is no fall of the quantity of 
light by the notch filter 31, and even when the color reproduction of a projection image is thought as important, 
it can mitigate the fall of the overall quantity of light. 

[0037] In this case, the spectral characteristic of the color-separation mirror 16 is set up so that a part for 
Mitsunari near the wavelength of about 580nm may be reflected with the green flux of light L4. That is, 
bordering on the wavelength of about 600nm, the color-separation mirror 16 reflects the light of wavelength 
shorter than about 600nm, and it is set up so that the light of long wave length may be penetrated fi'om about 
600nm. 

[0038] On the other hand, when the metal halide lamp 12 fully has red light energy, you may constitute so that 
it may insert between the color-separation mirror [ in / for a notch filter 31 / the inside of the optical path of the 
red flux of light L5 for example, drawing 3 , ] 16, and the deviation beam splitter 17 (R). If a notch filter 31 is 
inserted into the optical path of the red flux of light L5, while eliminating the light which has a bad influence on 
the color reproduction of a projection image, the quantity of light of a green light with the largest effect is not 
decreased to the brightness of a projection image. 

[0039] However, in this case, the spectral characteristic of the color-separation mirror 16 is set up so that a part 
for Mitsunari with a wavelength of about 580nm may be penetrated with the red flux of light L5. That is, 
bordering on the wavelength of about 560nm, the color-separation mirror 16 reflects the light of wavelength 
shorter than about 560nm, and it is set up so that the light of long wave length may be penetrated from about 
560nm. 

[0040] Drawing 4 shows the configuration of the 3rd of the projector of the gestalt of operation of this 
invention. Explanation of the part which is common in the gestalt of the 1st operation is omitted, and a different 
part is explained. 
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[0041] Although it is used in order that a projector may project images, such as a personal computer and a video 
tape recorder, on a screen, a personal computer mainly outputs a picture signal in the form of an RGB code, and 
a video tape recorder is mainly outputted in the form of a video signal. 

[0042] When a projector projects the image of a personal computer, it is mainly used for a presentation etc. in 
many cases, and greater importance is attached than to the color reproduction of a projection image to 
brightness in many cases. On the other hand, when projecting the image of a video tape recorder, a movie and 
scenery are appreciated in many cases and the color reproduction of a projection image is thought as important 
in many cases. 

[0043] The signal input terminal 42 of the projector 100 of the gestalt of this operation can respond to the both 
sides of an RGB code and a video signal, and the input signal S3 from the signal input terminal 42 is inputted 
into the notch filter receipts-and-payments selecting arrangement 43. 

[0044] The notch filter receipts-and-payments selecting arrangement 43 outputs the signal SI which 
presupposes un-choosing a notch filter 31 to motorised equipment 37, when an input signal S3 is an RGB code. 
On the other hand, when an input signal S3 is a video signal, the signal SI which chooses a notch filter 31 as 
motorised equipment 37 is outputted. According to the signal SI inputted, motorised equipment 37 outputs a 
driving signal S2 to a motor 34, and inserts a notch filter 3 1 into an optical path, or removes it out of an optical 
path. 

[0045] When the RGB code outputted to a projector from a personal computer etc. is inputted according to the 
gestalt of this operation, greater importance is attached than to color reproduction to the quantity of light, and a 
notch filter is automatically removed from the inside of an optical path, on the other hand, when the video 
signal outputted to a projector from a video tape recorder etc. is inputted, rather than the quantity of light, color 
reproduction is thought as important and a notch filter is automatically inserted into an optical path. For this 
reason, it is chosen appropriately which shall be thought as important between color reproduction or the 
quantity of light according to the format of an input signal, and it can mitigate a user's burden. 
[0046] Drawing 5 shows the configuration of the 4th of the projector of the gestalt of operation of this 
invention. Explanation of the part which is common in the gestalt of the 3rd operation is omitted, and a different 
part is explained. 

[0047] Although the picture signal of a personal computer is mainly outputted in the form of an RGB code, the 
landscape image photoed with the game image created by the computer graphic or the digital camera is in the 
inclination for color reproduction to be thought as important like the conventional video image. Therefore, 
when an RGB code is inputted like the gestalt of the 3rd operation, if a notch filter is removed uniformly, the 
case which is not suitable arises. So, with the gestalt of the 4th operation, insertion and detachment of a notch 
filter are judged on the basis of the color gradation of an input signal. 

[0048] The input signal S3 from the signal input terminal 42 is changed into digital signal S4 with AD 
translation equipment 47, and is inputted into the color gradation arithmetic unit 48. The color gradation 
arithmetic unit 48 calculates the color gradation of one screen, when color gradation is under the predetermined 
threshold set up beforehand, removes the signal SI which presupposes un-choosing a notch filter 31 from 
delivery to motorised equipment 37, and removes a notch filter 3 1 from the inside of an optical path. When 
color gradation is more than a predetermined threshold, on the other hand, the signal SI which chooses a notch 
filter 31 as motorised equipment 37 is inserted in delivery, and a notch filter 31 is inserted into an optical path. 
[0049] therefore ~ the gestalt of this operation — an input signal — an RGB code — or [ video signal ] — 
irrespective of — since insertion and detachment of a notch filter are judged on the basis of color gradation, the 
color reproduction of a projection image is thought as important or brightness is thought as important ~ a user's 
burden is mitigable while that decision becomes more suitable. 
[0050] 

[Effect of the Invention] Since the insertion-and-detachment means of a notch filter was formed in the projector 
according to this invention as explained above, it can choose freely whether color reproduction is thought as 
important or the quantity of light is thought as important by the class of the environment which uses a projector, 
and image to project, liking of a user, etc. 

[0051] Moreover, when according to this invention a notch filter is automatically removed from the inside of an 
optical path when an RGB code is inputted into a projector, and a video signal is inputted, a notch filter is 
inserted automatically. Therefore, a user's burden is mitigable while the brightness of a projection image is 
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secured when projecting the image of the personal computer which mainly outputs an RGB code, and the color 
reproduction of a projection image is secured, when projecting the image of the video tape recorder which 
mainly outputs a video signal. 

[0052] Moreover, according to this invention, when the color gradation of an input signal is under the 
predetermined threshold set up beforehand, a notch filter is automatically removed from an optical path, and in 
more than a predetermined threshold, it is inserted into an optical path automatically [ a notch filter ]. For this 
reason, irrespective of an RGB code or a video signal, an input signal can judge more appropriately whether 
color reproduction is thought as important or brightness is thought as important, and can mitigate a user's 
burden. 



[Translation done.] 
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JPO and NCIPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 7] 
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[Drawing 3 ] 
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[Drawing 41 
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[Translation done.] 
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